Structural asymmetry varies across individuals, brain regions, and metrics of cortical organization. The current study investigated regional differences in asymmetry of cortical surface area, thickness, and local gyrification, and the extent of between-subject variability in these metrics, in a sample of healthy young adults (N ¼200). Between-subject variability in cortical structure may provide a means to assess the extent of biological flexibility or constraint of brain regions, and we explored the potential influence of this variability on the phenotypic expression of structural asymmetry. The findings demonstrate that structural asymmetries are nearly ubiquitous across the cortex, with differing regional organization for the three cortical metrics. This implies that there are multiple, only partially overlapping, maps of structural asymmetry. The results further indicate that the degree of asymmetry of a brain region can be predicted by the extent of the region's between-subject variability. These findings provide evidence that reduced biological constraint promotes the expression of strong structural asymmetry.
Introduction
Asymmetry of function is a hallmark feature of brain organization in the human cortex. It is sometimes claimed that structural cerebral asymmetries are small and of minor significance compared to strong and prominent functional asymmetries (e.g., Wey et al., 2014) . If so, then one would need to argue that functional asymmetries arise primarily from differing patterns of brain activity that are subserved by similar anatomical substrates (e.g., differing functional connectivity networks -see Wey et al. (2014) ). While this is not entirely implausible, function tends to parallel form in many areas of biology. Hence it is worth looking closely at a variety of neurostructural measures before concluding that structural bases of hemisphere asymmetries are lacking. Asymmetries can be found at multiple spatial scales (cytoarchitecture, cortical morphometrics, structural networks within and across hemispheres). In the current investigation, we examine asymmetries of cortical surface area, thickness, and local gyrification in a relatively large sample of healthy young adults. We find that structural asymmetries vary from region to region but are ubiquitous across all measures of cortical organization, suggesting that these structural features can provide a platform for the emergence of functional hemisphere differences.
Individual variability is an important component of biological systems. Hence, some significant variability in structural asymmetry is to be expected across different brain regions, as well as across individuals within the same region. Regional differences in asymmetry of surface area (Kang et al., 2012; Koelkebeck et al., 2014; Van Essen et al., 2012) and cortical thickness (Koelkebeck et al., 2014; Plessen et al., 2014; Zhou et al., 2013) have been reported, and a few prior studies have reported between-subject variability in regional cortical volume (Kennedy et al., 1998) or thickness (Mueller et al., 2013) . However, there has been no consideration of the relationship between these two indices of variation. In other words, are brain regions with high between-subject variability more or less likely to be strongly asymmetrical at the population level? Answering this question may provide insight into why some regions are more asymmetrical than others, as discussed further below. In the current investigation we explore both regional and individual variation in the morphometry of left and right cortex, and investigate whether the degree of asymmetry of a given region may be predicted by the extent of its phenotypic variation.
Prior research on macrostructural asymmetries
In the modern era, consideration of structural asymmetries was initiated by Geschwind and Levitsky's (1968) 
